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(54) Ventilator for Intensified breathing and valve 

: (57) The invention relates to a ventilator for intensi- 
fied breathing, whereby a restrictor valve for an over- 
pressure in the system, a valve allowing breathing from 
the atmosphere and a directional valve for inhalation are 
combined to provide a single safety valve (21) arranged 

. .Compressed 
oxygen interface 



in a gas mixture and inhalation conduit assembly (7, 8), 
said safety valve being arranged to be controlled by an 
electric control system (26) of the ventilator. The inven- 
tion also relates to a valve of the above type. * . i 
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Description 

ioOoH] ? The invention relates to a ventilator, according 
to the preamble of claim 1 , for intensified breathing and 
tp.'-^yalve, according to the preamble of claim 8, 
arranged in a patient conduit of an apparatus for inten- 
sified breathing. 

[0002] J Ventilators are used for intensifying the breath- 
ing' of patients whose own breathing activity for some 
reason is inadequate. They are typically applied to 
patients anaesthetised and relaxated during surgery 
and to those in intensive care. A conventional ventilator 
provides a cyclic ventilation of lungs. The main phases 
of .fe. cycle are inhalation and exhalation. A cycle recurs 
ptVa; desired, controllable paca A ventilator at its sim- 
plest \is primarily in accordance with the preamble of 
claim .1, the needed pressure being provided e.g. by 
means of a blower. 

[0003] : . jnhalation gas in high power ventilators is most 
often a mixture of oxygen and nitrogen, whereby an oxy- 
gen^opentration can be arranged as desired between 
2i,iq j,p6%L For the controlling of the mixture, ventila- 
tors^are connected to two pressure tanks. The pressure 
in JlW "pressure tanks is first brought to a constant level 
byipre^sure regulators. The bringing of the pressure to 
a instant level in the pressure tanks improves, on one 
{iajid,. the adjustability of flow and reduces, on the other, 
^^requirements set for inhalation valves used for con- 
irpijihjg* the gas flow in a particular conduit. The gas 
flov/s of the conduits are arranged to provide the absve 
meptipned oxygen concentration in the mixture and a 
^0sir:ed total flow. The total flow can be either a param- 
&tW^cfetermined directly by the operator or a desired 
f low3iralue indirectly calculated by a control system from 
pthgr parameter settings and/or measurement signals. 
The control system controls the inhalation valves by 
collaring a measurement signal proportional to the 
prevailing gas flow to the desired gas flow and by 
changing the control settings when needed. In the 
described system said measurement signal is a flow 
measuring element, but it can also be a location detec- 
tor of a closing element of an inhalation valve, a pres- 
sure signal, a signal proportional to temperature, or a 
combination of these. 

[0004] After the separate gas flows are measured and 
adjusted, the flows are combined and a gas mixture is 
produced. At this stage the pressure of the gas mixture 
measured from an inhalation conduit is in most cases, 
with sufficient accuracy, the same as it is when deliv- 
ered to a patient. Said pressure can thus participate 
also in the determining of said desired gas flow, if the 
control system has been arranged to adjust a constant 
pressure delivered to the patient during inhalation. The 
pressure in the inhalation conduit is measured as a dif- 
ference pressure in relation to the surrounding air pres- 
sure. Other functions included in a module comprise a 
measurement of the oxygen concentration of the mix- 
ture, which can, however, also be located closer to the 



patient : / ' : - 

[0005] From the gas mixture module the gas fjdw' is 
conveyed along the inhalation conduit to a Y piece; to a 
second branch of which the patient is.cbnnectedfei^er. 

s through a breathing mask or. an ihtitoation tube^-tfurcj 
branch being connected to an exhalation conduit' ^ha- 
lation thus takes place by means of an over-pressuf i$ed 
gas mixture delivered from the pressure tank through 
the inhalation valve to the inhalation conduit, whereby 

10 the pressure in the inhalation, conduit increases^ : An 
exhalation conduit is at the time kept closed by an exha- 
lation valve, so the gas mixture is further conveyed.to 
the lungs, causing also a rise in pressure there. ; : 
[0006] Exhalation takes place spontaneously when an 

is over-pressure stored in th$ lungs during inhalation ;fe 
released. This is achieved by the closing of the inhaja-" 
tion vatve(s) and by the opening of the exhalation valve 
in the exhalation conduit, whereby the pressure of the 
inhalation and exhalation conduits acting on the patient 

20 decreases. The over-pressure in the lungs is thus 
released as a gas flow through the exhalation conduit. 
The control system controls the exhalation valv^and, 
when necessary, also the ^inhalation valves in such a 
way that the pressure level of an exhalation period 

25 reached as quickly as possible and then kept as con- 
stant as possible. For adjusting the pressure of the 
exhalation period, the ventilator is often provided wfth a 
pressure sensor arranged in the exhalation conduit, 
although in most cases the pressures of the exhalation 

30 and the inhalation conduits, come very close to pach 
other / [ . ' ; . ! - ^'V^!' 

[0007] Modern ventilators make full use of the dgppV: 
tunities offered by electronics for controlling a breathing 
cycle according to settings; The control is performed by 

35 arranging the inhalation and exhalation yalves to impje- 
ment parameter settings. These settings include innSa- 
tion over-pressure, exhalatipn over-pressure, inhalation 
volume and the duration pf inhalation and exhalation 
efforts. 

40 [0008] Since a ventilator is a life-supporting appara- 
tus, it must be safe. This requirement for safety means 
that the apparatus must not cause danger to a patient or 
to a user during normal operation or in the case of a sin- 
gle malfunction. To ensure this, the ventilator is to be 

45 provided with safety circuits, which do not depend on its 
basic functions and which are activated when a basic 
function for some reason malfunctions. One of the most 
critical emergencies a ventilator can cause to a patient 
is over-pressurisation of the lungs. Over-pressure can 

so damage the lungs in a very short time. Malfunction that 
can cause an over-pressure can occur e.g. when the 
exhalation valve is blocked to a closed position or the 
inhalation valve remains open, in order to prevent dam- 
ages also in such cases of malfunction a restrictor valve 

55 is typically arranged in the ventilators, it is usually 
located in the gas mixture inhalation conduit 
[0009] Prior art comprises two types of functions 
restricting over-pressure. The more conventional one is 
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a spring-loaded valve. The spring is calibrated to open 
at a predetermined constant pressure. A typical calibra- 
tion pressure varies from 10 to 12 kPa. A constant limit 
pressure does not, however, guarantee a fully sufficient 
safety circuit, considering the varying needs of patients 
in intensive care; For patients in critical condition over- 
pressure can cause danger even before said limit pres- 
sures are attained. Another weakness in said safety 
rvalve is that it only< releases an over-pressure higher 
than the calibrated pressure limit and in case of a mal- 
function the parent remains overpressurised at said 
^pressure limit, instead of the pressure dropping to the 
Jjsyel of a normal exhalation pressure. 
; [001 0J A more advanced version of this safety valve is 
to replace the calibrated spring with a control system. 
This control system keeps the valve closed either elec- 
tronically or electro-pneumatically. An advantage the 
control system provides is that it allows the limit pres- 
sure to be set according to the patient's needs and, on 
the other hand, over-pressure to be fully released to the 
levjsl of the exhalation pressure. The control system for 
an over-pressure wive comprises a pressure-sensitive 
element. A signal transmitted by this element is com- 
pared with a predetermined limit pressure. When the 
signal exceeds trie limit pressure, the control system 
.opens the restrictor valve of the over-pressure. 
. [001,1] Another security feature associated with venti- 
.jOTpre used particularly in" intensive care is that they 
allpw spontaneous breathing. Although the patients are 
connected to ventilators, they are often capable of 
breathing independently and they are allowed to do so. 
1A breathing gas is usually mixed by inhalation valves 
wtil^ desired oxygen concentration. Should the mixing 
system become damaged/ the prior art solutions open 
the ihhalation conduit to the environment, allowing 
spohtaneous breathing to be continued from the atmos- 
phier& The inhalation conduit is opened using either a 
separate valve or the function is combined with said 
byier-pressure restrictor valve. Irrespective of the 
method of implementation, it is vital for the normal oper- 
ation of the ventilator that the valve closes tightly when 
it is hot needed to, open, because any leaks would make 
the gas intended for the. patient to flow out, which 
reduces the patient's breathing volume, causing other 
critical situations and leak alarms. The probability of 
leaks naturally grows as the number of opening compo- 
nents in the breathing conduits increases. The appara- 
tus also needs to be cleaned after each patient and the 
^cumulation after cleaning becomes more complex, 
ihcreksing thus the probability of error. 
[001 2] A supplementary requirement associated with 
spontaneous breathing is to avoid return breathing, i.e. 
th^ mixing of exhalation and inhalation gases. Inhala- 
tion and exhalation gases are conveyed to different flow 
conduits by directional valves arranged in said conduits. 
In prior art solutions these valves are typically placed in 
the gas mixture , module and in the exhalation valve 
module. The basic requirement set for these valves is 
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small gas flow resistance to reduce the patient's breath- 
ing effort. In the inhalation conduit the directional valve 
is to be located between the patient and the point of 
opening of the inhalation conduit. In prior art systems 

b with a combined opening for the inhalation conduit and 
the over-pressure restrictor valve said directional valve 
can cause danger when the directional valve prevents 
gas flow from the patient to the over-pressure restrictor 
valve, i.e. the function for which said wive is arranged in 

10 the apparatus. 

[0013] An object of the present invention is to elimi- 
nate above described shortcomings. This is achieved 
with a ventilator and a valve of the invention, Which are 
primarily characterized in that a closing element Is 

is arranged in a safety valve in such a way that it remains 
in a closed position by the impact of other forces' than 
gravity, whereby said safety valve also provides a direc- 
tional valve for inhalation, which closes during Exhala- 
tion the connection to the atmosphere. 

20 [0014] Preferably the valve remains under normal 
conditions in a closed position primarily from the Irhpact 
of spring force. 

[0015] The closing element preferably comprises a 
part, which is of as small volume but as large surface as 

25 possible and e.g. in the form of a plate, cone or pk\\ arid 
which seals against a seat. This kind of closing element 
structure is advantageous for the closing of theVyalye 
when the breathing gas is delivered from a pressure 
tank and, on the other hand, it makes spontaneous 

30 breathing easy when the apparatus is released from an 
active mode. \ / 

[0016] The invention will be now described in! greater 
detail with reference to the enclosed drawings, in which 

35 Figure 1 illustrates an operational block diagram of 
. a ventilator of the invention used in intensive care 
and the connection of a patient "thereto, 
Figure 2 illustrates a cross-section of a safety valVe 
of the invention. 

4° y .\- : 

[0017] A ventilator shown in Figure 1 comprises a. 
compressed oxygen interface 2, including a com- 
pressed oxygen conduit 3, to be connected to ^.corn- 
pressed oxygen tank 1; a compressed air interface ^. 

45 including a compressed air conduit 6, to be connected 
to a compressed air tank 4; a gas mixture conduit 7, 
where the compressed oxygen and the compressed air 
conduits 3 and 6 are joined; an inhalation conduit 8 as 
an extension of a gas mixture conduit 7, said inhalation 

so conduit being connected to a branch 10 of a Y piece 9, 
other branches of the Y piece 9 being a patient branch 
11 and a branch 12 leading to an exhalation conduit 13 
of the ventilator. " ; " 7 ; : ' ; 

[0018] In conduit 3 are arranged a pressure, regulator 

55 1 4, a flow measuring element 15 and. an inhalation vialye 
16 and, correspondingly, in conduit 6 a pressure regula- 
tor 17, a flow measuring element 18 and an inhalation 
valve 19. 
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^tTh© pre^surexegulators 14 and 1 7 are used for 
prowling' constant. level of pressure in pressure tanks 1 
Mm r 4>|^wHich improves flow adjustability and reduces 
tRefrlquirernents set for inhalation valves 16 and 19 
use&fer controlDng the flow in conduits 3 and 6. 
LP02QJ;: In a gas mixture and inhalation conduit assem- 
- n turn * are arran 9 ed a pressure measuring ele- 
^§nt:gp/ a safety valve 21 , which will be later described 
m^etail t and an oxygen concentration measuring ele- 




n An exhalation conduit 13 is provided with a 
prepare measuring element 23. an exhalation valve 24 

low measuring element 25. 
fD5^ t! A patient P is connected to the branch 1 1 by a 
frreafeing mask or an intubation tube (not shown in the 
dravyings), inhalation being performed by an over-pres- 
sur^^gas mixture delivered of pressure tanks 1 and 4 
^dygh the inhalation valves 16 and 19 to the inhalation 
mrj^ph. 8, whereby pressure in the inhalation conduit 8 
n'se^ v Tpie exhsilation conduit 13 is kept closed by the 
e^Jjafflon valve 24, so the gas mixture is conveyed fur- 
!S§t^il&?' lungs of the patient P, causing also a rise in 
Qrj^uje, there. . r " 

— Exhalation takes place spontaneously by the 
I of the overpressure stored in the lungs during 
This is" achieved by the closing of the inhala- 
;es 16 and 19 and by the opening of the exhala- 
lye 24. whereby the impact of the pressure of the 
ygja^fipri and exhalation conduits 8 and 13 acting on 
^y^tient P rediices. The over-pressure in the Itsags 
tf^D?<3[scharges in the form of a gas flow through the 
^d^ation conduit 13. 

[C(te^i|^ The arrangement shown in Figure 1 further 
TOrj^rises a control system 26, which receives informa- 
tiojjf oyer paths 27, 28 and 29 from flow measuring ele- 
^|gt| ;15, 18 and 25; over paths 30 and 31 from 
prgsjBure measuring elements 20 and 23 and over a 
g§f£|}2 from an oxygen concentration measuring ele- 
ment;^ On the basis of the measurement data 
received; the system 26 controls, when necessary, the 
inhalation valves 16, 19 over the paths 33 and 34; the 
exhalation valve 24 over the path 35 and the safety 
valve '21 bver the path 36. 

[0025]; -:/ It is f also to be noted that in the above 
.described system the location of the pressure measur- 
ing elements 20 and 23 is not essential and at least the 
flow measuring elements 15 and 18 can in some cases 
possibly be I eft out. 

[0026} In principle, one pressure measuring element 
js^sufffcient, said element being arranged between the 
.inhalation and exhalation valves, e.g. in the conduits 7, 
8,;11/12or13. 

[00271= If, on the other hand, the ventilator in question 
is one in which pressure is created for instance with a 
blower, the construction of the ventilator can be consid- 
erably%imp!er. The above described system, at its sim- 
plest, then comprises one compressed gas interface (a 
blower which can be used for replacing the compressed 
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air interface and the valve a^biciatecl With H); theJlpfia; 
lation conduit 7, 8, arranged as ^e^ension^to ; sa|d 
blower; the pressure measuring erements 20, an^ejr^ 
pressure restrictor valve, ' a \^Ive alFowing breaSiing 
from the atmosphere, a <fir^anaT.jttgve for inhaJatipn, 
arranged in connection with -the inHSation condul^tffe 
exhalation conduit 13, indiiSin^the '(bdhalation valve:24 
and a directional valve for exhalati6n; ! frie Y piece!9-;!tfi"e 
control system 26; and th&ysafety Valve 21. Wtrjlffje 
exception of the safety vah^.21 ; and^e reiated*co^qj| 
which will be described l^fer^&is.cj^^ 
sents conventional -technology,; so it' is not separafpj^ 
shown in the drawings andiitwib not^be described/hgr§ 
in any further detafl. 'k v'^ ■ • ¥*'M-\ 

[0028] The general operation of a system accordihgtto 
above described Rgure 1 ^corr espbncfingly, hasi.bfe|ri 
already described in detail fat the beginning in coqnec-; 
tion with the description of ;Uie pfioKkrt,.with the eycpftr 
tion of the safety valve 2i"kndf- : the.:reidted contro^ 1 ^! 
instead of going into this operation here in further. detaj^ 
let us now concentrate on the description of the safe$ 
valve 21 essential to the ii^rttipaand its structurg^d 
operation, particularly with" refer.enpe^ to a s^CQgg 
shown in Rgure 1 . ^ . v\ ^ 

[0029] The safety valve 21 shown in the example j|us- 
trated by Figure 2 comprises a vjar^&L^longat^^jy^ 
housing 37, the top part of which is prpyjded with,a^n^ 
shaped part 38 which is used to attach the safe^ vah/e 
to the selected ventilator conduit. Alblosing eleme]i^39 
is arranged in the housing.^ for a movement p^alief to 
the axis of the housing 3Z ^%e <^o?irig element 3$^nj- 
prises a rod 40 for enabling^aid movement and a^Yaiv^ 
plate 41 which, when the %tvejs i in a closed p^ftion^ 
seals against a seat 42 of japr^era^y.triangular.^^;- 
sectional profile, arranged on the housing 37. Channejs 
43 and 44 are arranged in jSie housing 37 to allowjop^ 
nection from the selected,, ventilator conduit ^jhg 
atmosphere when the valve is ip an open positioftifi|js 
to be noted here that the seat structure can naturally 
also consist of for instance a level surface and a sealing 
possibly associated with it. 

[0030] The valve 21 is most advantageously arranged 
in the inspiration branch of the ventilator, in other Words, 
in the gas mixture and inhalation conduit assembly 7; 8, 
for instance at the point shown in Figure 1 , in a substan- 
tially vertical position according to Rgure 2, wherein the 
closing element 39 normally seals against the seat 42 
by a spring means 45 arranged between the housing:37 
and the valve 21. This sealing becomes more effective 
by the over-pressure during inhalation. J$# 
[0031] To ensure that the valve 21 doses, a bi-direc- 
tional actuator 46, comprising a permanent magnet .47 
and a coil 48, is arranged between the housing 37 and 
the rod 40, said actuator forcing the valve plate 41 
against the seat 42 by pulling the valve arrangement 40, 
41, 49 upward when an electric current is supplied 1 to 
the actuator 46 via leads 50. Since a primary dosing 
force is provided by the spring 45 and by over-pressure 
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during inhalation, the force the actuator 46 exercises on 
the closing element 39 can be small. The control system 
26 can supply electrical current into the coil in both 
directions. This makes the magnet-coil system 47, 48 
either pull or push the valve arrangement 40, 41 , 49. An 5 " 
advantage of this single actuator system compared with 
double actuator systems is that in the case of any single 
malfunction the actuator does not need to act against 
another actuator force. Another advantage of the device 
is its smaller size and simpler mechanical construction. 10 
[0032] Should the pressure during ventilation exceed 
the over-pressure limit set for the safety valve 21, the 
control system 26 activates the actuator 46 to act down- 
yuard, wherein the closing element 39 disengages from 
its seat 42 to release the pressure in the inhalation con- 15 
duit 8. The actuator 46 must be strong enough, because 
in a situation of malfunction the pressure in the inhala- 
tion conduit 8 can become even as high as the 12 kPa 
mentioned earlier and the closing surface of the closing 
g'groent 39 is large, allowing thus low resistance to 20 
spontaneous berthing (described later). In a malfunc- 
tion situation the second actuator has to work against 
the force of the spring 45. 

[0033] Spontaneous breathing from the atmosphere 
Wrpiigh the safety valve 21 provided with the actuator 25 
$g . Ipecomes possible when the actuator is released, 
vyriigh happens automatically for instance when the ven- 
tilator is not connected tojpower mains or it looses the 
electrical driving force for bne reason or another. The 
under-pressure created by the patient's inhalation then 30 
causes underpressure also in the inhalation and exha- 
lation conduits 8 and 13. Said under-pressure causes 
the directional valve (not shown in the drawings) of the 
exhalation conduit 13 to close and the closing element 
39 of the valve 2i of the invention to open against the 35 
force of the spring 45. Since the valve is located in the 
gas mixture and inhalation conduit assembly 7, 8, inha- 
lation Is performed over said assembly from the atmos- 
phere through 5 the channels 43 and 44 in the valve 21. 
The uhder-pressure that the valve 21 requires in order 40 
to:6pen depends on the spring force of the spring 45. To 
Mnjnrise breathing effort, the force of the spring 45 
mgst therefore be as small as possible. The over-pres- 
jsUte caused by exhalation in the inhalation branch 7, 8 
'and, on the other hand, the mass of the closing element 46 
39 in turn cause the valve 21 and thus the whole inhala- 
tion conduit to close.; Since the overpressure can be 
small, the force of the spring 45 must be sufficient for 
i^ceeding the friction forces acting on it The same 
byec-pressure also acts on the exhalation conduit 13 so 
jand on the directional, valve therein by opening it The 
twp^directional valves in the system, i.e. the actual 
safety valve 21 and the directional valve for exhalation, 
: : tjrtps! effectively prevent return breathing. 
[0034] The safety valve 21 of the invention therefore ss 
^nstructionally provides an over-pressure restrictor 
valve and a valve enabling breathing from the atmos- 
pfi&e and, mainly operationally, a directional valve for 
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inhalation, said valves , being monitored and controlled 
by the above described control system 26, which 
receives its most important control data from the pres- 
sure measuring element 20. 

[0035] The above description is only an example of 
the invention and only meant to illustrate the invention. 
A person skilled in art can, however, implement the 
details of the invention in various alternative ways. 

Claims 

1 . A ventilator for intensified breathing, said ventilator 
comprising 

at least one compressed gas interface (2, 3; 5, 
6) for inhalation gas, 

an inhalation conduit (7, 8) connected to the 
compressed gas interface (2, 3; 5, 6) for the 
inhalation of said gas, 

pressure measuring elements (20) for inhala- 
tion gas, said elements being arranged in con- 
nection with the inhalation conduit (7, sf or a 
space having a flow connection thereto; a 
restrictor valve for an over-pressure in the inha- 
lation conduit; a valve arrahg^d in the inhala- 
tion conduit, said valve allowing breathing drily 
from the atmosphere through the inhalation 
conduit; and a directional Valve for inhalation, 
arranged in the inhalation conduit, 
an exhalation conduit (13) for exhalation gas, 
including an exhalation valve (24) and a direc- 
tional valve for exhalation, and ■ L 
a control system (26), which controls the over- 
pressure restrictor valve on the basis, of the 
pressure measurement of the inhalation gas, 
whereby the over-pressure restrictor valve and 
the valve that makes breathing from the atmos- 
phere possible are combined to provide a 
safety valve (21), which is arranged to be con- 
trolled by said control system (26) and^which 
comprises a closing element (39); mearis (46) 
at least for opening the closing element; arid a 
connection (43, 44) to the atmosphere, 1 said 
connection being possible to open and close by 
said closing element (39), * , . :i 
characterized in that the closing elemehV(39) 
is arranged in the safety valve (21) in/SUch a 
way that it remains in a closed posrtion by the 
impact of other force than gravity and whereby 
said safety valve (21) also provides a' direc- 
tional valve for inhalation, which closes during 
exhalation the connection (43, 44) to the 
atmosphere. v * y \~ ;t . 

2. A ventilator according to claim 1, characterised in 
that it comprises only one compressed ga^ inter- 
face, which is provided by a blower. ■ . ' 
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A'Verrtilator according to claim 1 , characterized in 
that the pressure measuring elements (20) are 
located between the inhalation and exhalation con- 
durfSL 



4. A ventilator according to claim 1 , characterized In 
that it comprises 

V'; a compressed oxygen interface (2), including 
" compressed oxygen conduits (3), provided with 
'? a pressure tank (1), 

" {X \ a compressed air interface (5), including com- 
: ; T pressed air conduits (6), provided with a pres- 
i f sure tank (4), 

" : ^ a gas mixture conduit (7) where the flows from 
compressed oxygen and compressed air con- 
^ ' duits (3, 6) are combined. 

■ * - " ' 

5. A, ventilator according to claim 4, characterized in 

. that ' 

^Jlow measuring elements (15, 18) and inhala- 
jTf^bn valves (16," 19) . are arrange in corn- 
s' pressed oxygen and compressed air conduits 
.■■ ^ v (3,6), 

oxygen concentration measurement elements 
(22) are arranged in the gas mixture and inha- 
lation conduit assembly (7, 8), 
pressure .measuring elements (23) and flow 
measuring elements are arranged In the exha- 
lation conduit (13), 

whereby the control system (26) also controls 
the inhalation valves and the exhalation valve 
on the basis of the measured pressures and 
flows. 



Mr' 



. ^ventilator according to any one of claims 1 to 5, 
• characterized in that a spring means (45) is 
. arranged for closing the closing element (39). 

; A; ventilator according to any one of claims 1 to 6, 
; characterized in that it comprises an actuator (46) 
thai' can both close and open the closing element 

; . A : safety valve connected to the patient conduit (7, 
8); of an apparatus for intensified breathing, said 
™ valve providing in the patient conduit (7, 8) a restric- 
■ /*tqr valve for in over-pressure of the inhalation gas 
\* and a valve allowing breathing from the atmosphere 
■through the patient conduit said safety valve being 
controllable by a control system (26) connected to 
^ it.jsiaid control system issuing control commands to 
-''the safety valve on the basis of the inhalation gas 
•^pressures measured in the patient conduit and said 
: : (.safety valve comprising a closing element (39), 
means (46) at least for opening the closing element 
"and a connection (43, 44) to the atmosphere, said 
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closing element (39) enabling the connection to be 
opened and closed, characterized in that the dos- 
ing element (39) is arranged in the safety valve (21 ) 
in such a way that it remains in a dosed position by 
the impact of other force than gravity, whereby said 
safety valve (21) also provides a directional Wive 
for inhalation, which closes during exhalation the 
connection (43, 44) to the atmosphere. 

A valve according to claim 8, characterized in that 
a spring means (45) js arranged for dosing the 
closing element 
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1 0. A valve according to claim -8 or 9,' characterized in 
that it comprises an actuator (46) which can ' both 
dose and open the closing element (39). ' - 
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